, recent in vivo studies suggest that their physiological importance is overestimated and that the physiological mechanism of CCK action on pancreatic secretion is located in the duodenum (Owyang, 1996; Guilloteau et al, 1997) . Consider- (Nickel et al, 1979) . In the later stages of fetal development, the two pancreatic primordia fuse into one organ, and the duct system evolves in a species specific manner (fig 1 ) .
Dog
In the dog, the two pancreatic ducts remain separated (Grahame, 1943; Nickel et al, 1979 
Pig
In the pig, usually only the accessory pancreatic duct is observed (Pierzynowski et al, 1988b; Winnicki, 1994 (Wass, 1965) . However, a considerably larger portion of the pancreatic juice drains through the accessory pancreatic duct. This duct enters the duodenum separately on the minor duodenal papilla, which is located 20 to 40 cm distal to the major duodenal papilla (fig 1) . (Wass, 1965) . This or these small connections are usually not ligated during surgery owing to a difficult surgical approach. St-Jean et al (1992) 
Cat
In the cat, the pancreatic (Wirsung's) duct exists (Konturek et al, 1970; Nickel et al, 1979 (fig 1) (Nickel et al, 1979; Waynforth, 1980 (Thomas, 1941 ) 
Exposure of duodenal papilla
The method proposed by Thomas (Thomas, 1941 ; Thomas and Crider, 1946) Hill and Taylor (1957) , and later Magee (1961) , modified this method for collection of pancreatic juice in sheep. In this species, the Thomas cannula was implanted in the duodenum in front of the common bile duct orifice. The bile duct was ligated just above the pancreatic duct orifice and anastomosis between the gallbladder and duodenum (Hill and Taylor, 1957) or jejunum (Magee, 1961) (Markowitz, 1954 Preshaw and Grossman (1965) became the standard method for decades for studies in dogs and other species. In the dog, according of Pershaw and Grossman, a few milliliter-large duodenal pouch containing the orifice of the accessory pancreatic duct was formed. The duodenal pouch was connected with the duodenum by means of a small metal cannula. Another wide metal cannula was implanted into the duodenum vis-A-vis the outlet of the smaller cannula.
After surgery the wide cannula was kept closed, and was opened only for collection of pancreatic juice. Although the surgical procedure was more complex than that proposed by Thomas (Zebrowska et al, 1983; Hee et al, 1985; Gabert et al, 1996) . Aliev (1974) proposed the implantation of a plastic re-entrant cannula instead of a Herrera-type cannula in pigs.
Many complications arising from preparation of the duodenal pouch have been reported. The extensive surgical procedure caused high postoperative mortality, ie, 25 to 85% in operated dogs (Teyssen and Niebergall-Roth, 1996) . After a certain time, the majority of operated animals developed avascular necrosis of the duodenal pouch, ulceration through the wall of the pouch, leakage from the pouch and duodenum, formation of a functional fistula between the pouch and duodenum, and precipitation of calcium salts inside the cannula (Herrera et al, 1968; Stening, 1969; Temouth and Buttie, 1973 (Routley et al, 1952) and after modifications in cows (Butler et al, 1960; Pierzynowski et al, 1988a) , calves (McCormick and Steward, 1966; Zabielski et al, 1992) , sheep (Pierzynowski 1983; Kato et al, 1984) , goats (Naranjo et al, 1986) piglets (Corring et al, 1972; Pierzynowski et al, 1988b) , pigs (Winnicki, 1994) , cats (Konturek et al, 1970) and rats (Waynforth, 1980; Green and Miyasaka, 1983; Onaga et al, 1993; Ormai et al, 1986 (fig 4) . Routley's method has also been adopted in sheep (Pierzynowski, 1983; Kato et al, 1984) and goats (Naranjo et al, 1986) (fig 5) as well as in rats (Green and Miyasaka, 1983; Ormai et al, 1986; Onaga et al, 1993 Routley's catheters function for 2 to 3 months if they are cared for properly. This is much shorter compared to Thomas cannulae.
We know from Pavlov's studies that, in catheterized animal, the collected pancreatic juice must be reintroduced into the duodenum, and this is the major problem with Routley's catheters. The most frequent cause of catheter failure is a reflux of a duodenal content into the pancreatic catheter and pancreatic ducts leading to a blockage of juice flow. This is due to the bypass of the pancreatic duct sphincter. In our trials, substitution of natural sphincters for one-way valves was ineffective (Zabielski, unpublished (Kato et al, 1984) and rats . In this method, the animal was kept in a metabolic cage, and a persistaltic pump pumped the juice back into the animal at a low constant speed. Adequate pumping rate is difficult to assess, since pancreatic secretion shows marked circadian oscillations (Magee and Naruse, 1983; Onaga et al, 1993; Zabielski et al, 1993) . Therefore the dead space of the tubings and the retention container is large, ie, about 5 to 20% of daily secretion. This fact raises the question of the activity of pancreatic enzymes infused back to the animal.
Attempts have also been made to employ more complicated servomechanisms to adjust the rate of juice infusion to the rate of juice secretion (for details, see next section). Another option to solve the problems of reintroduction of the pancreatic juice consisted in a silicone T-shape perforated duodenal cannula (fig 3) introduced by Pierzynowski et al ( 1988b) . The long perforated arm of the cannula implanted in the duodenal lumen almost completely prevents the increase of pressure in the arm connected to the pancreatic catheter. Perforated T-cannulas were successfuly used in piglets and calves of different ages (Pierzynowski et al, 1988b; Zabielski et al, 1992 Zabielski et al, , 1993 . They were also used to reintroduce bile in sheep; however, reintroduction of pancreatic juice by means of a perforated T-cannula in rats and sheep failed, probably because of the low rate of juice secretion and its high viscosity (Zabielski, data unpublished . Moreover, a feedback regulation of pancreatic juice was observed in most of examined species (Magee, 1991 These tools work on a short-circuit (Naruse et al, 1992) or photoelectric principle (McCormick and Stewart, 1966 (Naruse et al, 1992 , Kiela et al, 1996 . By means of these tools, several important data have been obtained conceming the kinetics of daily pancreatic secretion (circadian and ultradian rhythms, effects of meal), and the influence of regulatory peptides given in small, physiological-like doses (Itoh et al, 1980; Naruse et al, 1992 , Kiela et al, 1996 . (Itoh et al, 1980; Juste et al, 1983; Le Dr6an et al, 1997 (Wensing and Counotte, 1995) .
Therefore for illustrative purposes, we recommend the comparison studies: pouch vs Thomas method (Lee et al, 1986) and pouch vs Routley's method (Gabert et al, 1996 (Gabert et al, , 1997 undertaken in the same laboratory. Lee et al (1986) (Kiela et al, 1996) . Electrophoretic separation of proteolytic enzymes showed that in the pancreatic juice collected using pouch method the proteolytic enzymes are near fully active or fully active (Gabert et al, 1997 (Guilloteau et al, 1985 , Le Dr6an et al, 1997 
